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insights from functional neuroimaging studies. Cereb. Cortex 11, 1110 -1123 28 Kobal, G. et al. (1989 In an insightful commentary [5] , Dana Small has placed our findings in the broader context of crossmodal integration and emphasized important distinctions between the chemical senses and other sensory domains of vision, audition and somatosensation. She has also extended the conceptual framework of Calvert [6] by suggesting that crossmodal enhancement of object identification in STS can be generalized to olfactory stimuli. Here, we provide a complementary perspective, to show how a focus on response pattern differences can elucidate the functional roles of regions subserving olfactory -visual integration.
In our study, the first of these response patterns was identified in the formal interaction between odors and pictures. This analysis tested for bimodal responses exceeding the sum of unimodal constituents, a profile that corresponds to the responses of multisensory neurons in animal models [1] . Importantly, the approach makes no assumption about the degree of semantic relatedness between crossmodal stimuli. Indeed, animal and human studies indicate that temporal synchrony of unimodal inputs is sufficient to elicit multisensory integration [7] [8] [9] [10] [11] . This concept is exemplified in Figure 1a , which shows that supra-additive bimodal activity can occur irrespective of semantic congruency. In IPS, we detected neural responses of this general form. For visual, auditory and tactile modalities, IPS appears to facilitate processes such as crossmodal localization and spatial attention [6, 12] , and we suggest that IPS could play a similar role in the olfactory domain.
A second response pattern was demonstrated when we compared bimodal congruent and incongruent conditions. This analysis makes no assumption about whether areas sensitive to semantic effects also exhibit supra-additive multisensory interactions. It is plausible that regions tuned to semantic attributes might differ from those involved in crossmodal integration, or simply might not respond in a supra-additive manner. Thus, Figure 1b 
